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gQI^YPRCgVLEME FIBRES 




'The present invention relates tc polypropylene fibres and 
to fabrics produced from polypropylene fibres- 

"Polypropylene is well known for the manufacture of fibres, 
particularly for manufacturing non woven fabrics- 

[ EP-A-0789096 discloses such polypropylene fibres which are 
madej of a blend of syndiotactic polypropylene (sPP) and isptactic 
polygpropylene (iPP) - That specification discloses that by 
blenlding from 0.3 to 3% by weight of sPP, based on the total 
poljjpropylene/ co form a blend of iPP-sPP, the fibres have 
inca^eased natural bulk and smoothness, and non-woven fabrics 
produced from the fibres have an improved softness. Moreover, 
that specification discloses that such a blend lowers the thermal 
bonding temperature of the fibres. Thermal bonding is employed 
to produce the non-woven fabrics from the polypropylene fibres. 
The; specification discloses that the isotactic polypropylene 
comprises a hottiopolyrtier formed by the polymerisation of propylene 
by jSiegler-Natta catalysis. 



j WO-A-s^/aaoss discloses a method for providing a non-woven 
fabric with a wide bonding window in which the non»woven fabric 
is formed from fibres of a thermoplastic poljTuer blend including 
from 0,5 to 25wt% of syndiotactic polypropylene. The 
syndiotactic polypropylene may be blended with a variety of 
different polymars , including isotactic polypropylene * The 
specification includes a nximber of examples in which various 

polypropylene with i sot ac t ic 
The isotactic polypropylen 



mixtures 



of 



polypropylene 



syndiotactic 
were produced , 



co|mprised commercially available isotactic polypropylene, which 
iS| produced using a Ziegler-Natta catalyst. It is disclosed in 
the specification that the use of syndiotactic polypropylene 
wiJdens the window of temperature over which thermal bonding can 
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occurl/ and lowers th^ ^icceptable bonding t^wperatur^ , 

lWO-A-9 6/23095 also discloses the production of fibres froTu 
blends including syudiotactic polypropylene vhich are either bi- 
eorcponent: fibres or bi- constituent fibres, Bi -component fibres 
are fibres which have been produced from at least two polymers 
extruded from separate extruders and spun together to form one 
fibr^- Bi- constituent fibres are produced from at least tvo 
polymers extruded from the same extruder as a blend- Both bi- 
compf^nent and bi- constituent fibres are disclosed as being used 
to improve the thentval bonding of Ziegler-lTatta polypropylene in 
non->?cven fabrics. In particular, a polymer with a lower melting 
poirit compared to the Ziegler-Natta isotactic polypropylene, for 
example polyethylene, random copolymers or terpolyroers, is used 
as the outer part of the bi -component: fibre or blended in the 
Ziegler-Natta polypropylene to form the bi-conscituent fibre- 

BP-A-062450S discloses irrrproved propylene polymer yarn and 
articles Tttade therefrom in vhich for providing yam capable of 
incf eased shrinkage eyndiotactic polypropylene is blended with 
isotactic polypropylene with there being from S to 50 parts per 
weight of syndiotactic polypropylene. It is disclosed that the 
yarn has increased reailiency and shrinkage, particularly useful 
in i pile fabric and carpeting. It is disclosed that the 
polypropylene blends display a lowering of the heat softening 
temperature and a broadening of the thermal response curve as 
meajsured by differential scanning calorimetry as a consequence 
of ithe presence of syndiotactic polypropylene, 

US-A-BiSasO'? discloses a suture fabricated from syndiotaccic 
polypropylene exhibiting a greater flexibility than a comparable 
suture manufactured from isotactic polypropylene. The 
syjidiotactic polypropylene may be blended with, inter alia, 
isptactic polypropylene. 



EP-A-0451743 discloses a method for moulding eyndiotactic 
pojlypropylene in which the syndiotactic polypropylene may be 
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blended with a sm^ll amo^int of a polypropylene having ^ 
substantially isotactic strxicture. it is disclosed that fibres 
may l>ft formed from the polypropylene* It is also disclosed that 
the iiaotactic polypropylene is manufactured by the use of a 
catalyst comprising titanium trichloride and an organoalutninium 
comppimd, or t itanium trichloride or titanium tetrachloride 
supp,brted on magnesium halide and an organoalumtnium coinpound, 
i.e.! a Ziegler-Natta catalyst. 

; EP-A-0414047 discloses polypropylene fibres formed of blends 
of sjyndiotactic and isotactic polypropylene. The blend includes 
at ijeast SO parts by weight: of the syndiotactic polypropylene and 
at most 50 parts by weight of Che isotactic polypropylene. it 
is disclosed that the extrtidability of the fibres is improved and 
the fibre stretching conditions are broadened. 

These known polypropylenes suffer from the disadvantage that 
the! processability of the iPP/sPP blends needs to be itftproved, 
parjticularly for spinning fibres, so that higher spinning epeeds 
can' be employed before fibre breakage occ-urs or the incidence of 
breakage at any given spinning speed is reduced. 

It is further known to produce syndiotactic polypropylene 
using metallocene catalysts as has been disclosed for example in 

US^A-4794:096- 

WO-A-9C/3S729 discloses a process for preparing and using 
a ^upported metal locene-alumoxane catalyst which is used for the 
polymerisation or copolymerisation of olefins to produce an 
olefin polymer or copolymer having a broad and bimodal molecular 
weight distribution. 

It is an aim of the present invention to produce a blend of 
ipp and sPP which has improved processability, particularly when 
fojrming spun fibres. It is a further aim of the present 
iiivention to provide fibres, and fabrics in particular non -woven 
faibrics made from those fibres r which have been produced from 
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1 

chat 'blend. 

The presenc invention provider a polypropylene blend 
incliiding from 0.5 to 50% by weight of a syndiotactic 
polypropylene having a Ttiultimodal molecular vretght distribution 
and ^t least 50% by weight of an isotactic polypropylene. 

The sPP is typically bimodal* 

The isotactic polypropylene (iPP) may have been produced 
usirig a 2iegler-Natta catalyst and may be a homopolymer or 
copdlymer and may have a monoTnodal or multitRodal molecular weight 
diaferibution . 

Preferably, the syncliotactic polypropylene (sPP) 
concentration in the sP?/iPP blend is from 0.3 to lSwt%, more 
preferably from 1 to lQwt%. The fibre may be a two component 
sPP/iPP blend. 

Preferably, che iPP is a homopolymer, copolymer, being 
eitjher a random or block copolymer, or terpolymer of isotactic 
po ijypropy 1 ene . 

Typically, the isotactic polypropylene has a melting 
tei^perature in the range of from 159 to 169<^C, more typically 
from iSl CO 165 *C. The iPP employed in accordance with the 
indention has a molecular weight distribution typically having 
a dispersion index D of from 3.5 to 9r more preferably from 3.5 
toje.S- The dispersion index D ia the ratio Mw/Mn, where Mw is 
th^ weight number average molecular weight and Mn is tha number 
avjarage molecular veight of the polymer- The iPP typically has 
a peak in the molecular weight distribution of around 35,000 to 
601,000 kDa. The isotactic polypropylene may have an Mn of from 
3S;,000 CO 45^000 kDa, 



The isotactic polypropylene preferably has a melt flow index 
of from 1 to 90g/i0mins, more preferably from 10 to 




eog/liomins. in this specification th MFI values are those 
determined using the procedure of ISO 1133 using a load of 2*iskg 
at a 'temperature of 230*'C. 

jTlae properties of two tvpi^al iPP resitia for use in the 
inverition are specified in Table 1. 

The multitnodal sPP, preferably bimodal aPP, is preferably 
a homopolymer or a random copolymer with a comonomer coxicent of 
from; 0,1 to l,5wt%, more prefarably from 0.1 to lwt%- The 
multjimodal sPP may however be a block copolymer with a high x 
comoinomer concent or a terpolymer. If the comonomer content is 
abovje l.Swt%, the sPP tends to become sticlcy, thus resulting in 
problems when spinning the fibres or thermally bonding the 
fibres- The comonomer content is selected so as to decrease the 
melting point of the sPP/iPP blend below 130*C. A lower melting 
point can also be obtained by using particular catalysts and/or 
process conditions during polymerisation of the sPP- Preferably, 
the! SPP has a melting teir^erature of up to about 130«C- The sPP 
typically has rwo melt-ing peaks, one being around llO^C and the 
oth^ being around 12S«*C. The sPP typically has an MFI of from 
0-lj to lOOOg/lOmin, more cypically from 1 to SOg/lOmin. The 
rtiuljtimodal sPP may have an Mn of from 3S,000 to 40,ooo kDa. The 

proiperties of a typical bimodal sPP for use in the invention are 

I 

spejbified in Table 1. 

The sPP has a slightly narrower molecular weight 
distribution than for the iPP, wherein typically D may be from 
3 tio 6, more typically around 4 and has a peak of the molecular 
weight distribution at around 20,ooo to 35^000 kDa- The sPP and 
the iPP may have substantially similar values for ^^n- In view 
of j the closeness between the peaks and the overlap of the 
molecular weight distributions ot the sPP and the iPP, those two 

components can readily be blended together. 

I 



The present invention further provides a fibre produced from 
thje polypropylene blend in accordance with the invention- 
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!The present invention further provides a fabric produced 
from [the polypropylene fibre oi the invention. 

The present invention yet further provides a product 
inclujding that fabric, the product being selected from among 
other{$ a filter, personal wipe, diaper, feminine hygiene product , 
incodtinence product, WD\JLnd dressing, bandage, surgical gown^ 
surgilcal drape and protective cover. 

Ilhe present invention is predicated on the discovery by the 
presejnt inventor that when blended with iPP, multimodal PE>, 
prefdrably bimodal sPP, improves the processability of the 
polypjropylene, particularly to form fibres in a spinning process, 
as cdnipared to monomodal sPP. 

:The present inventor has found that when used in an amount 
of ciily about Iwth sPP in the sPP/iPP blend, the spiimability is 
increased when sPP is multimodal, preferably bimodal. 

i 

iThe use of multimodal e,g. bimodal sPP in blends with ipp 
in accordance with the invention tends to provide fibres which 
can lie more readily spun as compared to known fibres comprised 
of ijpP blended with monomodal sPP. The molecular weight 
distributions of iPP and the multimodal sPP overlap, and as a 
result of the provision of sPP having a broad multimodal 
moleiular weight distribution this provides increased overlap 
between the two distributions as compared to monotfodal sPP, 
thereby improving the blend, and also provides a higher 
proportion of short chains in the combined molecular weight 
' distribution for the blend. This has been found to result in an 

increase in the maximum spin speed before breakage for the fibres 
of the multimodal sPP/iPP blends in accordance with the 
invention, 

' The fibres produced in accordance with the invention may be 
eithler bi-coirgponent fibres or bi-constituent fibres. For bi- 
eompjonent fibres, iPP and sPP are fed into two different 



exrrtiders. Thereafter the two extziidates are spun tog ther to 
formi single fibres. For the bi-constituent fibres, blends of 
ePP/iPP are obtained by: dry blending pallets, flakes or fluff 
of the two polymers before feeding them into a coxwnon extruder- 
or using pellets or flakes of a blend of sPP and iPP which have 
beenj extruded together and then re -extruding the blend from a 
secohd extruder . 

when the blends of multimodal sPP/iPP are used to produce 
fibijes in accordance with the invention, for the production of 
spunjlaid fibres, a typical extrusion temperature would be in the 
range of from 200**C to 250^0, most typically from 230^C to SSO^C* 
For ' the production of staple fibres, a typical extrusion 
tenif erature would be in the range of from 330**C to 330'C, most 
typically from 280«C to 300<^C- 

: The fibres produced in accordance with the invention may be 
produced from multimodal aP3P/iPP blends having other additives 
to improve the mechanical processing or spinnability of the 
fibres. The fibres produced in accordance with the invention may 
be ised to produce non- woven fabrics for use in filtration; in 
personal care products such as wipers, diapers, feminine hygiene 
products and incontinence products; in medical products such as 
wouxid dressings/ surgical gowns, bandages and surgical drap s; 
in iprotective covers ; in outdoor fabrics and in geotextll s . 
Non-woven fabrics made with the bimodal sPP/iPP fibres of the 
invjention can be part of such products, or constitute entirely 
thei products- As well as maJcing non-woven fabrics r the fibres 
mayi also be employed to make a woven 3aaitted fabric or mat. The 
nonl-woven fabrics produced from the fibres in accordance with the 
invjention can he produced by several processes, such as air 
chajough blowing, melt blowing, sp\m bonding or bonded carded 
prcscesses. The fibres of the invention may also be formed as a 
noii-woven spunlace product which is formed without thermal 
bonding by fibres b^ing entangled together to form a fabric by 
the application of a high pressure -fluid such as air or wat r- 
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iHie present invention will now be d scribed in greater 
detail with, reference to the following non-limiting exarnple. 

Example I and Coinparative Sxamplg 1 

i 

. In accordance with Example 3., a biniodal bPP having a 
dispersion index D of 3,9 and an MPI of 4-4g/LQmin was blended 
in an arooimt of 2wt% based on the weight of the blend with an 
isotkctic polypropylene having the properties of Polymer X 
specified in Table 1- The blend was then subjected to spinning 
throiigh a apinnerette to form fibres and the njaximuin spinning 
speejd before breakage of the fibres was measured at two spinning 
texnpjexatures . The results are shown in Table 2, 

la accordance with Comparative Example \, a monomodal sPP 
havijng a dispersion index D of 2.6 and an MFI of 4,5g/l0min, i.e. 

an ijlFl s-ubstantially the same as that of the bimodal sPP of 

I 

Exawple I, was blended, also in an amount of 2wt% based on the 
weight of the blend, with the same isctactic polypropylene 
employed in Example 1. The resultant blend was similarly spun 
to ^orm fibres at the same temperatures as for Example 1 and the 
results are also shown in Table 2, 

, It may be seen that for both spinning temperatures of 260 ''C 
and| 280*'C, the use of bimodal sPP s-ubstantially increases the 
maximum spinning speed before breakage of the fibres as compared 
to the use of the same amount of monomodal sPP blended with the 
same isotactic polypropylene. 



TABIiB 1 



1 ^ 

i 

■ i 




Bimodal sPP 


iPP - 
Polymer l 


IPS 
Polymer 2 




g/lOmin 


3.6 


25.9 


14 


Tm ; 


«C 


110 and 127 


163.4 


164.3 


Mn ; 




37426 


3S7S6 


41933 


vtw '. 


kDa 


l€0229 


192383 


2S689S 


MZ : 


IcDa 


46087S 


755427 


1173V16 


MP 1 


kDa 


50516 


96230 


107648 


D 1 




4.3 


5 


6.1 







TABLB_2 



1 


Example 1 


Comparative 
Example i 


i 


iPi>-2wt% 
bimodal sPP 


mouomodal eFP 


Maximum spinning spe«d at 
260<|C 


3700 


3300 


nax^mum spitmlng opeed at 
280»C 


3100 • 


2900 



1. jA polypropylene blend including from O.S to 50% by weight 
of ai syndiotactic polypropylene having a multimodal molecular 
weight distribution and at least 50% by weight of an isotactic 

polypropylene - 

I 

2 . 1 A blend according to claim 1 wherein the multimodal sP? 
concentration in the sPP/iPP blend is from 0.3 to I5wt% . 

3. =A blend according to claim 2 wherein the multimodal sPP 
concentration in the sPP/iPP blend is from I to lowt^r. 

4. 1 A blend according to any foregoing claim wherein the iPP is 
a homopolymer, ccpoiycner or terpolymer of isotactic 
polypropylene. 

5. 'A blend according to any foregoing claim wherein the iPP has 
a dijspersion index (D) o£ from 3.5 to 9, preferably 3.S to 6.5. 

6. , A blend according to any foregoing claim wherein the iPF has 
a mejlting temperature in the range of from 159 to 169«C. 

I * ; A blend according to any foregoing claim 4 to 6 wherein the 
iPP ihas an Mn of from 35,000 to 60,000 kDa. 

8 . ! A blend according to any foregoing claim wherein the iPP has 
a milt flow index (MPIJ of from 1 to 90g/l0mins 

9 • A blend according to any foregoing claim wherein the 
multimodal sPP is a homopoiymer or a random or block copolymer 
or a terpolymer » 

10 . , A blend according to any foregoing claim wherein the 
fnul|timodal sPP has a melting temperature of up to about 130»C. 

II / A blend according to any foregoing claim wherein the 
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ntult^TTiodal sPP has an MPI of from 0.1 to lOOOg/lOmin. 



12- 'A blend according to claim 11 wherein the multimodal sPP has 
an MFI of from 1 to gOg/lOmin. 

13. ;A bland according to any foregoing claim wherein th 
multimodal sPP has a Mn of from 3S,ooo to 40^000 kDa. 

14 - I A blend according to any foregoing claiiti wherein the 
multimodal sPP has a dispersion index <D) of from 3 to 6. 

15 . i A blend according to any foregoing claim wherein the 
muldimodal sPP is bimodal* 

16. I A spun polypropylene fibre produced from the blend of any 
for^^going claim. 

17. . A fabric produced from the polypropylene fibre according to 
claim 16. 

la.i A produce including a fabric according to claim 17, the 
product being selected from a filter, personal wipe, diaper, 
feminine hygiene product, incontinence product, wound dressing, 
bandage, surgical gown# surgical drape and protective cover. 

IS. I Use, for increasing the maximum spinning speed when 
producing spun polypropylene fibres, of from 0,5 to SOwt% 
muiitimodal syndio tactic polypropylene in a blend with isota.cti<s 
pol^ropylene , 
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ABSTRACT 



:A polypropylene bland including from 0.5 to 50% by weight 
of syndiotactic polypropylene having a multimodal molecular 
wBiglit distribution and at least 50% by weight of an isotactic 
polypropylene - 
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